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Abstract: 

The purpose of this study was to see how Saraswata Churna (SC) affected the cognition of 4 
month old adult male Wistar rats who had epilepsy. One of the most common epilepsy symptoms 
is memory impairment. The elevated plus maze (EVPM) and Morris water maze (MWM) tests 
were used to assess the effect of SC on rat learning and memory. Pilocarpine (270 mg/kg BW, 
i.p.) was used to induce epilepsy.Saraswata Churna's effect on pilocarpine-induced epilepsy was 
evaluated. Saraswata Churna (300 mg/kg b.w. orally) improved the rats' cognitive performance, 
as shown by reduced latency in the EVPM, decreased escape latency during training, and more 
time spent in the target zone during recovery in the MWM. Saraswata Churna (300 mg/kg b.w. 
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oral) has memory-enhancing action comparable to phenytoin (30 mg/kg b.w. i.p.). Saraswata 
Churna demonstrated memory-improving efficacy in rats, most likely because to its 
phytoconstituents, which have anti-inflammatory, antioxidant, and anticonvulsive properties. 

Keywords: Saraswata Churna, Epilepsy, Dementia, Cognition, Neurocognitive illness, 
acetylcholine esterase inhibition, 

Introduction: 

Epilepsy is a brain illness defined by recurrent paroxysmal occurrences unprovoked by any 
immediate triggering stimulus and characterised by stereotyped behavioural abnormalities, all of 
which have neurobiologic, cognitive, psychologic, and social repercussions(Pradhan 
2006).Epilepsy is the third most common neurological condition in the old, behind stroke and 
neurodegenerative diseases. It affects roughly 10 people out of every 1,000 people worldwide. 
Epilepsy affects people of all ages, but it is most frequent in the elderly(Fodjo, Makoy et al. 
2019). Dementia is a significant neurocognitive illness in the elderly in which cognitive 
processes are the primary clinical deficiency. Dementia is a condition that worsens with age, 
increasing exponentially in the elderly(Beghi and Beghi 2020). The proportion of people 
experiencing seizures accompanied with cognitive loss is projected to rise as both clinical 
disorders become more common as they age.Both dementia and epilepsy are linked to a number 
of negative effects. Attention, alertness, and psychomotor speed are the major cognitive impacts. 
Comorbid medical disorders are more common, with depression being particularly 
prominent(Gualtieri, Johnson et al. 2006). Epilepsy and dementia patients are more prone to have 
postoperative complications, with stroke being a major concern(Gualtieri, Johnson et al. 2006, 
Subota, Pham et al. 2017). 

The Morris water maze (MWM) and Elevated Plus Maze (EVPM) are two extensively used 
models for investigating the cognition behaviour in rats. The MWM test examines spatial 
learning and memory in particular. This task has the advantage of being learned quickly without 
any prior training or dietary restrictions(Vorhees and Williams 2006, Dhingra and Kumar 2012). 
Furthermore, by changing the testing technique, learning, memory, and elements that influence 
these behaviours, such as visual acuity, motor function, and motivation, can be separated Pellow 
et al.(Pellow, Chopin et al. 1985)used rats in the elevated plus-maze, while Lister et.al., used in 
mice(Lister 1987). The EVPM, which has two uncovered and two enclosed arms, is used to 
measure anxiety in rats and is based on rats' natural sensitivity to exposed and elevated 
areas.Because they abhor open arms, animals spend more time in enclosed arms than open arms. 
Pellow et al. (1985) found that the open arms' unpleasant character is not obvious until the rats 
enter them. As a result, we hypothesised that if the animal had already entered the open arms, 
transfer latency (the time it takes for the animal to go from the open arms to the enclosed arms) 
would be reduced. If this is the case, the reduced transfer latency could be linked to memory. 
According to this theory, the EVPM approach may be useful in finding nootropic drugs because 
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it is simple, rapid, and does not require modifying appetitive behaviours or the introduction of 
aversive stimuli(Itoh, Nabeshima et al. 1990). 

Preventive health principles and Ayurvedic rasayana (rejuvenative) herbs are being studied 
intensively for their usefulness in dementia. Saraswata Churna is a unique mixture of Medhya 
medicines with a high quantity of Brahmi, which has been well-known for its Nootropic and 
Memory boosting effects via different experiments and clinical trials (Kaushik, Jain et al. 2021). 
The Churna also contains medications including Kustha, Vacha, Saindhava, Pippali, Guduchi, 
Shankhapushpi, and Ashvagandha, which have antiinflammatory, anti-amyloidogenic, 
anticholinesterase, hypolipidemic, and antioxidant properties. These anti-dementia herbs are 
described together with pertinent research updates(Radheyshyam, Tripathi et al. 2011).As a 
result, Saraswata Churna has the potential to help people with dementia. Using behavioural 
models, the current study was conducted to explore the influence of Saraswata Churna on rat 
learning and memory. 

Materials and Methods: 

Methods: 

Animals:  

Four-months-old male Albino rats of the Wistar strain (n=24) weighing 180g - 250g were 
acquired from the Manipal Academy of Higher Education's Central Animal House Facilities in 
Karnataka, India after receiving the ethical approval. All of the animals were housed in the 
animal cage in a controlled environment (22°C and 1212 light-dark cycle, lights on at 7 a.m.). 
The animals were provided with pellet meal and water. All protocols for animal research were 
compliant with the CPCSEA. 

Experimental Design: 

All the animals (n=24) were divided into four experimental groups (n = 6 per group), Normal 
Control group (NC), Pilocarpine group (PI), Phenytoin group (PHE), Saraswata Churna group 
(SC), and the control group (n=6) was maintained in the home cage under normal 
conditions.Epilepsy model was created by a single intraperitoneal injection (270mg/kgbw) of 
pilocarpine 18-24 hours after Lithium chloride (127 mg/kg.b.w.) injection. At the end of 24 
hours and 48 hours post first seizure occurrence (as per the Raccine Scale), Phenytoin 
(30mg/kgbw.i.p.) and SC (308 mg/kgbw oral) were given to the respective groups. After 14 days 
of inducing seizure MWM Test and EVPM Test were done for all the animals in four groups.  

MWM Test to Assess Spatial Learning and Memory:  
A circular polypropylene pool with a diameter of 110 cm and a depth of 20 cm was used to 
construct the Morris water maze (MWM) Test for rats. At room temperature, a 1.5 m diameter, 
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45 cm deep MWM was filled with water to a depth of 26.5 cm. A harmless white coloured dye 
was used to make the water opaque.With the help of two threads fixed at right angles to each 
other on the lip of the pool, the tank was divided into four equal quadrants/zones (Z1, Z2, Z3, 
and Z4). A submerged platform (top surface 6 cm x 6 cm and painted white) was put 1 cm below 
the water's surface inside the target quadrants (Z4 in this investigation). The platform's position 
was maintained throughout the training session.Each animal was given four daily trials spaced by 
five minutes (beginning on the 8th day of drug administration and finishing on the 11th day), 
following which they were set free out on to the hidden platform and stay around for 20 
seconds.The rat was gently placed in the water between quadrants, facing the pool wall, with the 
drop location changing for each trial, and given 60 seconds to locate the submerged platform 
throughout the training period. If the rat did not discover the platform within 60 seconds, it was 
gently guided onto it and left there for 20 seconds.The time it takes the animal to get from the 
beginning quadrant to the hidden platform in the target quadrant is known as escape latency 
(EL). Each animal's EL was recorded from the eighth to the eleventh day. Each animal were 
subjected to four days of training trials, with the starting position changing with each session as 
indicated below, but the target zone (Z4 in this case) remaining unchanged throughout. On the 
5thday (the 12th day of drug treatment), the platform was removed, and the rat was placed in one 
of the three quadrants and given 45 seconds to explore the target quadrant. The average time 
spent in each of the three quadrants, Z1, Z2, and Z3, was kept track of. The water maze's position 
in respect to other laboratory objects was carefully monitored. 
Elevated Plus Maze (EVPM) Test: 
This apparatus is shaped like a cross and stands at a height of 40 cm off the ground. The 
apparatus has two unclosed arms that are 50 x 10 x 59 cm in size. Two further arms, 
perpendicular to the unclosed arms, are closed by walls. The test takes 5 minutes per animal in 
total. The rat was positioned in the maze's centre, facing an open arm. Height and open areas 
frighten anxious rats. A rat exploring the device's unclosed arms was labelled "less worried," 
while a rat confined to the device's closed arms was labelled "anxious." 
The variables that had been measured were a) the duration the rats spent in the unclosed arm and 
b) the number of times the rats enters into the closed arm. 
Statistical analysis:  

Version 16.0 of IBM's Statistical Packages for the Social Sciences (SPSS) was used to analyse 
the data and the data are displayed as Mean ± SEM(standard error of mean). Tukey’s for the 
post-hoc analysis was done to report significance between the groups, if any found.Statistical 
significance was assumed at P≤0.05. Note that, * indicates P<0.05; ** indicates P<0.01; *** 
indicates P<0.001. 
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Results: 
a. Morris Water Maze Test - Analysis of Spatial Learning: 

The spatial acquisition learning shows significant differences between the animals in all the 
groups during day1 to 4 of training sessions in MWM Test. On Day 1, p <0.05 between the 
phenytoin (18.92 ± 8.40)*  and Saraswata Churna group (29.77 ± 13.22)* Graph.01; day 3, p 
<0.01 between the Pilocarpine (35.18 ±  6.52)** and Normal Control group (16.13 ±  4.08) as 
well as p <0.05, between Saraswata Churna (30.80 ±  14.05)* and Normal Control group (16.13 
±  4.08) Graph.02; day 4, p <0.05between the Pilocarpine (28.28 ±  9.76)* and Normal Control 
(14.48 ±  3.03) group as well as p <0.05, between Saraswata Churna (26.68 ±  5.37)* and 
Normal Control group (14.48 ±  3.03), Graph.03. The Tukey’s Post Hoc test revealed there were 
no significance on the Day 2 of the 5 days experimental period, Graph.04.  
On the 4thday of training, the Saraswata Churna (15.83 ± 0.91)# and Phenytoin (15.70±5.10)# 
groups had significantly greater latency (p0.05) than the Pilocarpine group, Graph.05. 

 
 
 
 
 
 
 
 
 

Graph: 01. The above graphs show the 
distance travelled (in meters) during the spatial 
acquisition trials on day 1 by the animals in all 
the four groups: Normal Control (NC), 
Pilocarpine group (PI), Phenytoin treated group 
(PHE), and the drug Saraswata Churna (SC) 
treated groups. 

Graph: 02. The above graphs show the distance 
travelled (in meters) during the spatial acquisition 
trials on day 3 by the animals in all the four groups: 
Normal Control (NC), Pilocarpine group (PI), 
Phenytoin treated group (PHE), and the drug 
Saraswata Churna (SC) treated groups. 
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b. Probe Trial - Memory Retention Test: 
On the Day 5, a probe trial was conducted. There was no escape platform in the maze at 
the time. Each animal completed a 45-second trail. Each rat was dropped into the maze 

 
 
Graph: 03. The above graphs show the 
distance travelled (in meters) during the 
spatial acquisition trials on day 4 by the 
animals in all the four groups: Normal 
Control (NC), Pilocarpine group (PI), 
Phenytoin treated group (PHE), and the drug 
Saraswata Churna (SC) treated groups. 

Graph: 04. The above graphs show the distance 
travelled (in meters) during the spatial acquisition 
trials on day 2 by the animals in all the four 
groups: Normal Control (NC), Pilocarpine group 
(PI), Phenytoin treated group (PHE), and the 
drug Saraswata Churna (SC) treated groups. 

Graph: 05. The above graphs show the Latency to reach the platform (in seconds) during the 
spatial acquisition trials on day 4 by the animals in all the four groups: Normal Control (NC), 
Pilocarpine group (PI), Phenytoin treated group (PHE), and the drug Saraswata Churna (SC) 
treated groups. 
NC- Normal Control Group, PI- Pilocarpine Group, PHE- Phenytoin Group, SC- Saraswata 
Churna Group 
*- In Comparison with NC Group, #- In Comparison with PI Group, @- In Comparison with 
Phenytoin Group 
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from one of four starting points and was allowed to explore the pool freely. The 
following measurements were recorded during the probe trial. 

i. The distance travelled (in meters) by the rats from a zone (Z1, Z2, Z3, Z4) to the 
island zone 

ii. Time it takes to reach the target quadrant 
iii. Duration spent in the target quadrant 

 
i. The distance travelled (in meters) by the rats from a zone (Z1, Z2, Z3, Z4) to 
the island zone: 
On Day 5 of the five days experimental period, the Saraswata Churna treatment group 
(12.27± 0.96) *** showed a significant (p <0.001) decrease in the distance travelled to 
reach the platform, Graph.06, in comparison to the pilocarpine group (17.17± 1.07), when 
compared to the Phenytoin (14.85± 2.27)* (p<0.05) and Normal Control groups. 
ii. Latency to reach target quadrant: 
The Saraswata Churna treated group (10.07 ± 4.25)* showed significant decrease in the 
latency, p <0.05 when compared with the Phenytoin (12.37 ± 4.90) and Normal Control 
group (10.78 ± 1.60) to get into the escape platform, i.e. took less time to reach the 
platform, compared to the Pilocarpine and Phenytoin treated group in the memory 
retention test, with removal of platform, Graph.07.   
 
iv. Duration spent in (Island) target quadrant: 

The rats of Saraswata Churna group (25.52 ± 4.79)* stayed for longer duration in 
the target quadrant and group showed significant difference p <0.05 in 
comparison to the pilocarpine group and Phenytoin treated group (20.68 ± 6.58). 
The pilocarpine induced group (13.70 ± 6.25)* showed significant decrease in the 
time spent in the target quadrant (p <0.05) in comparison to the Phenytoin and 
Saraswata Churna treated group Graph.08. This results suggest that the Saraswata 
Churna treated group shows good memory retention. 
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Graph: 06. The above graphs show the 
distance travelled (in meters) during the 
probe test on day 5, by the animals in all 
the four groups: Normal Control (NC), 
Pilocarpine group (PI), Phenytoin treated 
group (PHE), and the drug Saraswata 
Churna (SC) treated groups. 

Graph: 07. The above graphs show the 
Latency (in seconds) to reach the target 
quadrant during the probe test on day 5, by 
the animals in all the four groups: Normal 
Control (NC), Pilocarpine group (PI), 
Phenytoin treated group (PHE), and the 
drug Saraswata Churna (SC) treated groups. 

Graph: 08. The above graph shows the time spent (in seconds) in the target quadrant during the 
probe test on day 5, by the animals in all the four groups: Normal Control (NC), Pilocarpine group 
(PI), Phenytoin treated group (PHE), and the drug Saraswata Churna (SC) treated groups. 

NC- Normal Control Group, PI- Pilocarpine Group, PHE- Phenytoin Group, SC- Saraswata 
Churna Group 
*- In Comparison with NC Group, #- In Comparison with PI Group, @- In Comparison with 
Phenytoin Group 
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Elevated Plus Maze (EVPM) Test: 

a) The duration the rats spent in the unclosed arm: 
The duration spent in the unclosed arm of the EVPM apparatus by the animals are: 
Normal Control (NC) group (49.4%, 2.47 ± 0.43 ), Pilocarpine Group (PI) group (42.8%, 
2.14 ± 1.17 ), Phenytoin (PHE) treated group (58.6%, 2.93 ± 0.58 ), and the drug 
Saraswata Churna (SC) treated group (75.4%, 3.77± 0.79 )**. This result shows that SC 
group showed significant difference (p≤0.01) in spending more time in unclosed arm in 
comparison to the PI and (p≤0.05) in comparison to the PHE group which shows the 
cognitive effect of SC is significant in reducing the memory deficit Graph.09. 

 
 

 

 

 

 

b) The number of times the rats enters into the closed arm 

Number of entries attempted by the rats in all the four groups are: Normal Control group (38 
times, 6.33 ± 1.03 ), Pilocarpine Group (45 times, 7.50 ± 3.45 ), Phenytoin treated group (39 
times, 6.33 ± 1.97 ), and the drug Saraswata Churna treated group is (40 times, 6.67 ± 1.75 ). 
This result suggests that the animals in the PHE treated group and SC treated groups’ showed 
less number of entries into the closed arm and is significant when compared to PI group 
Graph.10. 

 

Graph: 09. The above graph shows the time spent 
by the animals of all the four groups in the open 
arm: Normal Control (NC), Pilocarpine group (PI), 
Phenytoin treated group (PHE), and the drug 
Saraswata Churna (SC) treated groups. 

Graph: 10. The above graph shows the 
number of times entered by animals of all four 
groups into the closed arm: Normal Control 
(NC), Pilocarpine group (PI), Phenytoin 
treated group (PHE), and the drug Saraswata 
Churna (SC) treated groups. 

NC- Normal Control Group, PI- Pilocarpine Group, PHE- Phenytoin Group, SC- Saraswata Churna 
Group 
*- In Comparison with NC Group, #- In Comparison with PI Group, @- In Comparison with Phenytoin 
Group 
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Discussion: 

Epilepsy and Dementia Association Mechanisms: 

Epilepsy that begins in the elderly can be a symptom of a central nervous system structural 
disorder or injury. Several disorders, including stroke, traumatic traumas, metabolic and toxic 
states, result in the accumulation of brain damage with epileptogenic potential(Liu, Yu et al. 
2016).Alzheimer's disease and Parkinson's disease are two neurodegenerative disorders that are 
frequently implicated. There are various factors that could describe why persons with dementia 
have seizures(Chin and Scharfman 2013). Cerebrovascular illness, for example, is a common 
mechanism in both vascular dementia and Alzheimer's disease.Deposition of amyloid owing to 
mutations in the amyloid precursor protein/ or mutations in the presenilin-1 gene are two more 
possibilities(Wirths, Multhaup et al. 2002).There is mounting evidence that amyloid plaque 
deposition and epilepsy share some similarities, implying common underlying processes for both 
disorders and supporting the concept that amyloid induces an increase in excitatory synaptic 
transmission, at least at low concentrations(Palop and Mucke 2010). 

Possible mechanism of enhancing the cognition by Saraswata Churna: 

Due to their antioxidant and trace element concentration, Saraswata Churna ingredients including 
Kustha, Vacha, Saindhava, Pippali, Guduchi, Shankhapushpi, and Ashvagandha have 
neuroprotective and ameliorative qualities.Guduchi (Tinospora cordifolia), Shankhapushpi 
(Convolvulus pleuricaulis Chois), and Vacha (Acorus calamus) are known to be high in trace 
elements (Zinc and Copper), which function as antioxidants and protect cells from the 
detrimental effects of oxygen radicals produced during immunological activation and also 
possess anti-stress, antioxidant properties as well as improves learning and memory(Sharma and 
Pandey 2010).In the Hebb William maze and the passive avoidance task, Guduchi improved 
cognition in normal and cognition-deficient rats(Agarwal, Malini et al. 2002). Immune 
stimulation and increased acetylcholine production are the mechanisms of cognitive 
enhancement; choline supplementation improves cognition(Singh, Banerjee et al. 2006). Apart 
from anti-oxidant action, acetylcholine esterase inhibition, (N-Methyl-D-aspartate) NMDA 
antagonism, Dopaminergic activity, and elimination of amyloidal plaques are all variables that 
aid in anti-dementia and neuro protection(Patil, Patki et al. 1997, Agarwal, Malini et al. 2002, 
Yalla Reddy, Mohana Lakshmi et al. 2010, Sangeetha, Balaji Raghavendran et al. 2011). 

Conclusion: 

Various plants and their separated phytochemicals have been utilised in traditional medicine for 
the treatment of various learning and memory issues. Saraswata Churna has a great potentiality 
for demonstrating activities that can be used in conditions like Alzheimer's and dementia. 
Finally, Sasraswata Churna demonstrated memory-enhancing activity in rats, most likely due to 
its antioxidant activity and inhibition of brain acetylcholinesterase activity. 
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